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~)al:ull(,hi(  f{,~ll). (}JI  tlIc otllcr h a n d ,  gc7Lcral  invcrsio!l

f[)]lll~]lilsf!lt  L$’(~) ( ’ J  it, }~(lllliC)~lallSfOrlIJ fJ’oIl]~~,l(~)

lwv,: a l s o  IIC{II ~,iv(l, lit\, ‘J’llrm  forlnulas sugges t  tha t
1),,(7) u7~~, rl~/,ifl{/{lIl.ly(  lc,tc)l l]i)lcst  llosl)cctrLllI~.  1410r  I)1,
this aw+cltit)I, is },ll:,\,.’1l t{) I)c true [1]; a l)roof is given
l]c](, w (SCC ‘I’]i[,..  ]],,t,, 1([<)). lb] ~~2, tlIe pxcscnt study
S] IIWJS I,t]al  ttlc  :l~,wltit]tl  is false  ill {;cllcral  ( b u t  t r u e  i f
1~, al.(~ exist:. :+.~t  “1’]  I(OJ(! III 1(}))).  14’@lrc ] S]]ow’s  two

cxal II) Il(!s of tlisti)l<l sJ,{,(tlf,  with tllc same Ijz. I<’or I),,
will]  71 >  2, tll I lIItI}IlflII  is ()])cj],  as  f a r  0.s t]lc aut,llor
k(lo\\:.

.A s~,stclltali( tI(;,t  JtIItIi  (,f }nomsscs  w i t h  s t a t i o n a r y
71111  diflcl(,tlc{,;  V:. IS p,i\t,ll lIy YRglonL [ 1 0 ] ,  WIIO snowed
tlt:il  tlIc c.~l,,iiliot))  (, stl(l{tulc  c)f t,llc 7~tll diffcrcnccs  ( 1 )
i s  d~t(jjllil,,d l):, tll,~,l,(si(lc(l ~mwcrsJ)cct,rLIIIl  of z(t),
a  II II XIL,LIIC //(</f) oil (11~, lx).sitivc  f)cqucllcy  a x i s  ~ >  (J
S:II i<lf~ illp, r,> JIOJ II ~il,it(~llt):;s collditio]ls  (see (.5) below).
(’1’),( ll[,iJ,t[,t+tl,,,, :il Illfioll  of a lm~b(!rgodic  c o n s t a n t
CXIJIIl)(IIICJIt IJI ( 1 )  i:, [ k(lll[il,c] ]Imc. ) ]11 a]] lmactica) m.scs,
tll(:])l(.tJlllll  [oll>i.;i. [1 fil s(li(:so fl)irac6f  Ll))ctiolisI)lus
a dci I:. Ity CI,III]))IItIII ,~(,f). ‘J’llcstraip,lltf orward formula

D ,  (7,/1)
/

‘ 12s!,,  (mj7)]2’L  ,/ ((/f) (2)
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l)? (’/ ;/1) l(l;, ”,~ ./ ‘si114dx z 16712 (]112)T2

II

])t!\iJl(:l  S])[’tll  Jll //~l{t}l  listiJlp,c)  f:ls(:ricsc) f6fllllctiolls:

fc]: (:iIII ill[{pjl i, ]II;  II( II /i fllllctioll  o f  weight  4’k at
fI(’(pl(’1l(’y 2”.  ‘1}1(11

j.  :iIL4 ~7r7),
l)<(’l  ;//[,;)  , 1(, , (3)

k [k,

lv(, :l%llt. tllt~i  1)  ’/(,7 //.1) 167(272.  Ill view of tllcidcn-
titj

:)
siJ1’i .1 sill  :/ J .“ 223;,d SIJl (4)

th(!JJf,}li si{l,,(,f (:\:l  ([]11:11!,
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‘1’IIC! t w o  Sc!rics cat lCK!l Cxclq )t fol III( 0114  1(111’

4-” Si112 (2’’7I7 ), W]IOSC ]ilnit is T2T2, ‘J Ili$ S,}I(,lL, , II Il.,

(11,2) ,L~ (f/j) al)d  j- ~dj hrwc  tilt!  SIL,,,C! 1),, ,,,,(1 i), , , , , , ,
Athl ~ziriallcc,  IL constant for  all 7 .

AII :,ljl)rc)xill~t\tioll  o f  ~~o is  SIIOWI1 ill 1  ‘i{,,lll t I a,tl II

W]liC]l  t]l  C! ($ ftllldk)]l  at. 2k k I’(!l HX!SCIltCd 11~, II [(< ~:1 lj,~(

o f  w i d t h  j?~- ‘{  and lmight lwo}lortioxml  t([} 8 A

“((111((

t h a t  ~~o (dJ) lI:LS tllC  SaltlC  C.OalSC  ])OWCI  dist  1 il,lll ,)!, ilC

~- 34f, ill  tllc scIlsc that, f o r  bot]l sI,cc.tI~,, tll, ,)<,{, I i
any  fmqucmcy  baIId [0, b] is 4 times the lI(Iwt,I  ill I;JI, l)b~,
It tUrIIS Out that all cxaxlll)lcs  of the slmtlal },,111  j,,,lil~
of l~z are collllcctccl t o  t h i s  IJrolmrty,  \vJlicll I. }1,1 I(II ;I

prwcisc  dcscl-il)tioll M o w .
Ilcfolc giving our II,aill  resul ts ,  wc il,trc,[l(,{,  ,, ,1 , ,,,,

tation and terlnillcdogy. ‘J’lm actual ralldol,  I III ,I<L.: :. ;,,,
in the l)aclig;rourlcl;  WC! deal olIly  with t]ltil S}M, i I ,1, (If
fillCCl fLS ll]caSLll(!S  w i t h  c e r t a i n  J)rol)crlics 1 ‘LII I II, II II i.;
colwmlimlt to wr[)rk oII a vector sl)acc of sif,,oc,(l II If::, ~I ,.,.;

A om-sided signal spcctnm  is dcfild t c, ]J[ a I<:.  I \ III I(. i

(sigld) ],wasu~e  ,,01, tl*c l)OIC1 s u b s e t s  (If t I, ,,.i I,<
real axis W711C)W  absolute-value Illca.sure 1~1~ Silt i.ilif,

[/{1 ([ I, CX)[)  < w,
/,

, 0  ,[ f2° [//l ((/j)  .<: {i., (:, \
)

f o r  SOIIIC )Io)ll,cg,ativc  il,tcgcr 7/. A  s]mct, 111,1  i< :. .i(i  I,

]]avc  dcgcc 7L if ?/ is tlLc l eas t ,  no]lllcgatjvt! iliti~,j J [)]
wllicll ([)) lIc)lds. ‘J’llc S])c!ctr’a j- Sdj  a n d  /10 11(1+ II 11 ,\,(

dcgmc 2. If II is a siglml s~mctrum of dcp,i {v ~. ~), ~‘ (>~ II II
l),, (7 ; ~[) Ly (2).  l<br a  p o s i t i v e  slwct]lllll, /),,  (j (I t ,111
be il)tcr)uctcd  as a n  a(:tual variallcc. ];OI ::iy,~lf.1  ~1 { I:1
wc still usctllc tmII %uirulcc” C!vcnthc)up>ll  1),,’ (? ,/ ) ( i;ll

;,
.assulnc  aIIy Ical viLluc,  aIlcl  1)2 (7; 1/.) / (?7  ) I:, S1 ill ( .Iil(i
AllallvariaI,cc. lfcisa~,c,sit,i\c,r cal,,\l),,l,ct, (i,{,, t ,( )
a s  tllc sifylcd  II Icasurc tjllat ]Ilalw  a  SC1 -4 t[~ I( if ,1)

/L{c3’:Tc A}.

llcfiIIc tllc oclavc vu7-ia7Lcc of a sig~m(l  sl,ccl I 11111 , l;,

VI{ (7 ;  lo =- 8n2
!

f~p ((y)
[(47) ‘,(2.)- ‘[

a l s o  callccl  “ltltt llta~l’s  balldl)ass  variaIlcc” I ] ] ] A ,,a I I ,

this “vaI iallcc’) CaII assu  Inc aIIy real value, ‘J’11~ :)1 ii!:i

j- 3d~  a*)d  ,10 ht.], IIavc:  co7LstmL/ oct,avc \?II i;,),. ] (1 ~,

Lc a si~;ld s]wctru[ll,  ar)d let u (dj) = 4712.f7/1  ((/;). ( )1,
can lmwc tllc equivalmlcc  of  t,l)c follou,i]]~, t III <t (, ,11~  I I.
tiolls: i) II has collsta~]l o c t a v e  varia~]cc;  ii) 41( (2 ) /1)
i i i )  v (2. ) :- v. If a lmlu,cro IL has  C,CNmtaIIi  O[.i;ivt, \,.iI,  ~
a~lcc, s o  d o t s  II(I, mId tlmir dcgrcc i s  2. AIIJ Sl)( I I ~;l
density of form ~) (f) j- 3, WIIC:IC @ (~) is loc811y  IIIt PjI,I  ,11 ]~

and satisfies () (2f) : qt (J), IIas  constant ocl :IVI, \rC., t; II( ,,,

AII cxalnl)]c is tlIc :i])l,)oxil,~ati(}ll  to /LO SII{WI, ill I ‘1,111

1  ( a ) .  h40rc  gcIIcIally, OIIC call star~ with iIIIY ii)l,l [ I, I

lncasurc  ii olI aII  o c t a v e  il)tcrval, a~ld cxt<,]l(l i( 1( I t h,

positive Ical axis lIy C.olditioli (ii).
V’lm lnail]  results of tl]is letter call XIOW  lx: SI :Ii(i,
TIIltORl;M  1.  Sig?d  s~mtm of dcgrcc  < J o, ~ ~, ,(/(, ,,! 1~~

dCtCWLi?LCd ( 1 )  f)~~ t}LCi7  ji7’St-(IiflC7WlCC  7 1 0 1 7  (11[! ( k, / 1{1

thc~7’ SCC07d. di~~C1’CILCC  01 A l’[a?l WL7.1(1.7LCCS’.
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‘J’llis result follows fro~ll .s straig~}ltfc)rw:irtl  :{~ ~l,]i ,,1,,1, (,[
(- l$)’L to the intcgralld i,) (6). For n 1 ;,,1 .), [S)
t akcs tlic forllls

1), (’r;//) = y:4--- ‘1)2 (2~7; //)

],:,]yj)()]iti,,l. ‘1’II(J(>!,I1(. s[)  ]+ I{(T; I()- 4]{(7  ;//(2.)).  l]y
l)],,],,,,,iti~,]l 1 (o), 1; (:I ; // 4//(2)) is a l)olyllomial.  IIy
‘1’)1~’(111’]Jl  :1, // ~// (y ) (); lllat is, 1( has co~mtant oc-
tii~!.)  \’ii]i[l),(x  1)(1 v.lii(!l.  I)J  tlIC  l)arts  of ‘J’llcorcltl  2  t h a t
}V(’ kll(lW,  Illll<t  1)(, 7(,10  l)mauw  VI? :  ])~.  q’]lc.reforc,  /L1
fill(l  /1~ II[li’(!  111( :.:1111(1  ()([  ii\r(t  variall cc.

l’1, )({ 0:7 /,0),, ,,, ,~ ‘(~IiIfl ?j”. If p  has  mnlstant  Allan
l~illalt{:c,  1 lICII,  f{]]  s 1111(’  (“(}]ls(allt c, cf - ‘{r/f  has the salnc
AI I: III Vari;l!l(c  [I: II 1 ;j ‘J ‘Ilco]c]n 3 ‘( OIIly if”, tllc two
Sif:]l(’< i S])(,, [,1 il lI:I\’(  t II( Sillll(,  octave varia~lcc,  tlatncly, a
CL)ll+t;  lJ)t.

‘J  ]I:ITIkS 10 .](I]III ] )i): aII~l  ],uLc h4alcki  for t~lcir  sug-
F,(.Slioll  S [111(1  (-ll(olllil  f>,(lllolll,” ‘J ‘Ilis work was lmrformcd
LIJ t lt( .lct  1‘] ~,l)ul.i(ll 1 ,:IIKJI ate] y, CIalifomia ltlstitutc of
liIc}IIIc,log}r, l)ll(icJ a u)IIt I ii(t  wit]]  tlw Natio~Lal Acrouau-
ti(s all(l  SJmctI ~f(l]l,illistl[ltiol].
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